Genetic testing for the hereditary breast cancer genes BRCA1 and BRCA2 is still relatively new, with clinical testing becoming available only within the past 5 years. Such testing has been the subject of much debate. Several studies have shown high levels of interest in genetic testing among women with a family history of breast cancer. [1] [2] [3] [4] However, significant concerns about genetic testing for breast cancer risk have been raised by professional societies, [5] [6] [7] [8] [9] governmental organizations, 10, 11 and breast cancer patient advocacy groups, 12, 13 all of which call for cautionary and limited use of genetic testing for breast and ovarian cancer susceptibility. Several issues remain unresolved, including the clinical utility of testing, the appropriate setting in which to offer testing, the appropriate candidates for such testing, and the process and content of informed consent.
In a 1996 statement, The American Society of Clinical Oncology (ASCO) recommended that the basic content of informed consent for cancer genetic testing include the implications of positive, negative, or uninformative test results; the implications of testing for other family members; and the risks of psychological distress or genetic discrimination. 6 A subsequent survey of consumers, nurses, and physicians found that those who might make use of breast cancer susceptibility testing would expect a pretest discussion to include much of AS-CO's recommended content. 14 Almost all respondents felt that obtaining written informed consent from the patient should be required for this test. Yet this survey found that consumers, as compared to nurses and physicians, felt that it was significantly less important to understand the implications of a negative result and the potential risk of psychosocial distress associated with the testing process.
In order to offer breast cancer susceptibility testing in accordance with the ASCO guidelines and other nationally recognized guidelines, [5] [6] [7] [8] [9] [10] [11] [12] [13] 15 health professionals need considerable knowledge about the diagnosis of hereditary breast/ovarian cancer, the identification of individuals at increased risk, the current recommendations for preventive care for such individuals, and the ethical and psychosocial issues surrounding genetic susceptibility testing. 6, 16, 17 Professional societies have addressed the role of their members in cancer genetic testing. The ASCO statement endorsed the role of oncologists in providing cancer risk counseling and testing. 6 The National Society of Genetic Counselors (NSGC) has advocated a multidisciplinary approach to predisposition genetic testing, including the collaboration of several medical professionals, with a critical role for genetic counselors. 8 In addition, a survey of women having two first-degree relatives with breast cancer found that the majority of women prefer that pretest education be done by a genetic counselor and post-test counseling be done by an oncologist. Yet the extent to which oncologists and genetics professionals routinely collaborate in the care of their patients who are considering genetic testing is unknown.
Finally, there has been considerable debate about who is an appropriate candidate for genetic testing for breast and ovarian cancer. Professional guidelines have recommended that genetic testing be offered only when an individual has a strong history of cancer or very early onset of disease. For example, in the case of breast cancer genetic testing, ASCO has stated that the probability of detecting a mutation should be at least 10% before testing is offered. 6 Other groups, including the American college of Medical Genetics (ACMG), have also proposed guidelines for genetic testing, 15, 18 yet no single set of guidelines has been universally adopted by all health care providers and insurance companies.
In order to determine how oncologists are using genetic testing for breast and ovarian cancer risk, a survey was sent to oncologists who treat adult patients in the Pacific Northwest states of Washington, Oregon, Idaho, and Alaska. The survey assessed oncologists' opinions on many unresolved issues surrounding testing and measured the extent to which oncologists are referring their patients to clinical genetic services.
METHODS

Study population
The survey mailing list was obtained from the membership directories of the Washington, Oregon, Idaho, and Alaska state medical associations. All physicians listed under the following adult oncology subspecialties were included: medical, hematologic, radiation, gynecological, and surgical. The survey was mailed to 280 oncologists, but 8 surveys were returned by the postal service indicating the address was incorrect and 8 physicians returned the survey indicating they no longer practice oncology. This left a remaining 264 potential respondents.
Survey mailing
In June of 1997, the four-page survey and return envelope was mailed with a cover letter eliciting their support in the project. Six weeks later, a second mailing was sent to nonrespondents. There was no financial incentive for completing the survey.
Survey questions
The survey consisted of six categories, which were (in order of appearance): oncology practice, delivery of pre-and posttest information, using genetic testing, education in genetics, contact with genetic counselors, and demographics.
Oncology practice
The questions in this section asked about the oncologist's practice, with particular emphasis on use of genetic testing. Survey respondents were asked whether they see patients for breast or ovarian cancer in their practice and what family history information is routinely obtained. Respondents were then asked whether they discussed genetic tests for breast and ovarian cancer susceptibility such as the BRCA1 or BRCA2 tests with any of their patients. Those who had discussed testing were asked the outcome of such discussions, including whether genetic testing was ever offered, how many patients had been tested, and whether referrals had been made to other medical specialties for testing. Respondents were then asked whether they had received marketing materials from commercial laboratories that offer cancer-related genetic tests. And finally, survey respondents were asked whether they feel their practice currently had the necessary services and staff to offer genetic testing for cancer susceptibility.
Delivery of pre-and post-test information
This set of questions asked the respondents to assume that one of their patients wanted to take a genetic test for breast and ovarian cancer susceptibility. The first question asked respondents to choose which health care professional(s) would be considered appropriate to provide pretest information to the patient, among the following: primary care physician, oncologist, genetic counselor, medical geneticist, and a nurse with training in genetic testing. Respondents were also asked what amount of time should be provided to discuss pretest information and whether a formal signed consent is necessary. The survey then presented eight potential topics to be explained as part of the pretest interaction with the patient and four potential topics to be explained as part of the post-test interactions. The respondent was asked to determine the importance of each item on a 6-point Likert scale.
Candidates for genetic testing
This section presented five clinical scenarios and asked the respondents to determine the likelihood that they would offer their patient cancer susceptibility testing or refer for such testing, on a 6-point Likert scale. Then respondents were also asked whether such testing should be available for prenatal or childhood testing.
Education in genetics
Respondents were asked to rate their expertise in cancer genetics compared to others in their medical specialty on a 6-point Likert scale. In addition, respondents were asked to respond on a 6-point Likert scale how interested they would be in continuing professional education in cancer genetics.
Contact with genetic counselors
The respondents were asked whether they have had contact with a genetic counselor regarding issues of cancer predisposition testing. Finally, they were also asked whether they would like their patients who are considering genetic testing to consult with a genetic counselor and the reason for their opinion.
Demographics
Respondents were asked their age, sex, year of graduation from medical school, and their primary specialty.
Data analysis
Data were analyzed using the Statistical Program for the Social Sciences (SPSS for Windows, version 9.0). All two-bytwo Chi-square analyses used a level of 0.05 as the criterion for statistical significance. 
RESULTS
Characteristics of study sample
Of 264 surveys sent to Pacific Northwest oncologists, 135 were completed and returned for analysis (response rate 51%). The mean age of respondents was 47 (Ϯ8 years). The mean year of graduation from medical school was 1976, with a range between 1957 and 1992. Eighty-one percent were male. Respondents identified themselves as working in the following oncology subspecialties: medical (43%), radiation (27%), hematologic (22%), gynecological (5%), surgical (2%), and urological (1%). Ninety-eight percent of respondents reported that they treat patients with breast and ovarian cancer.
Family history-taking practices
Respondents who treat breast and ovarian cancer patients were asked what family history information they routinely obtain. Almost all respondents indicated they obtain each of the following items: breast and ovarian cancer diagnoses in firstdegree relatives (96%), breast and ovarian cancer diagnoses in second-and third-degree relatives (93%), ages of onset of breast or ovarian cancer in relatives (89%), and other diagnoses of cancer in the family (88%).
Genetic testing practices
The practices of oncologists surrounding genetic testing for breast and ovarian cancer are summarized in Table 1 . The majority of respondents (79%) had discussed genetic testing for breast and ovarian cancer risk with their patients. Yet a minority of respondents (22%) actually offered BRCA testing directly to their patients, and 16 oncologists (12%) stated that at least one of their patients had actually undergone testing. The total number of patients tested among all respondents was 29.
Respondents were also asked whether and how they refer patients who are interested in pursuing genetic testing for breast cancer risk. Only 16% of respondents (N ϭ 22) indicated they have referred patients to another specialty to consider genetic testing, primarily to medical genetics or genetic counseling (15 respondents). Other referrals were made to medical oncology (four nonmedical oncologist respondents) and genetics research (two respondents). In addition, 3% of respondents indicated that they both offered testing themselves and referred to another specialty.
Respondents were asked whether their practice currently has the necessary services and staff to offer genetic testing for cancer susceptibility; 19% responded "yes," 61% responded "no," and 20% were uncertain. Among oncologists who did not indicate they have the necessary services and staff to offer genetic testing, 10% indicated in the previous question that they had made referrals for testing to another medical specialty. Combining the answers to these two questions yields a total of 29% of oncologists who are either equipped to offer genetic testing themselves or who have made referrals to other medical specialties for such testing.
Seventy-three percent of respondents indicated they had received marketing materials about cancer genetic testing.
Delivery of pre-and post-test information
The survey asked respondents to assume that their patient wishes to take a genetic test for breast and ovarian cancer susceptibility. Oncologists were asked which health professionals would be considered appropriate to provide pretest information to the patient (Table 2) . Respondents selected these health professionals: primary care physicians (21%), oncologists (78%), genetic counselors (84%), genetics physicians (72%), and nurse with training in genetic testings (57%). Respondents were also given the opportunity to write-in a specialist; one respondent felt a surgeon would also be appropriate to provide pretest information. The mean recommended duration for a pretest information session was 52 (Ϯ 41) minutes.
Regarding the specific content items for a discussion prior to offering a patient genetic testing for breast/ovarian cancer risk, respondents were asked to rate the importance of eight concepts on a scale of 1 ("extremely important") to 6 ("not at all important"). In general, respondents found all of these concepts important, with a mean response for seven of the eight concepts between 1 and 2 (1.13-1.71). These concepts are listed in the order of importance, with the percent indicating the concept is extremely important indicated: risk of cancer associated with a positive result (88%), risk of cancer associated with a negative result (78%); implications of a positive Table 1 Oncologists' practices in genetic testing for breast and ovarian cancer (n ϭ 135) Table 2 Health professionals considered appropriate to provide information to patients prior to genetic testing (n ϭ 134)
Health professional
Percent considering health professional appropriate to provide pretest information
Primary care physician 21
Oncologist 78
Genetic counselor 84
Genetics physician 73
Nurse who has training in genetic testing 57 result for other family members (63%); potential for discrimination if test result is positive (60%); potential for indeterminate results (58%); possible depression, anxiety, or guilt as a results of the testing process (57%); option of risk-reducing surgery with a positive result (50%); explaining genes, mutations, and inheritance patterns (28%). The mean response to this final concept which respondents considered the least important was 2.27. As part of the post-test interaction with the patient, respondents ranked four items on the same scale. Respondents found all of the items important, with a mean response for all four concepts between 1 and 2 (1.05-1.62). These items were listed in the order of importance with the percent indicating that the item is extremely important indicated: providing an in-person consultation with a positive result (96%); discussing the psychological impact of test results, such as depression, anxiety, and guilt (62%); assisting a patient who tested positive in identifying other family members who might benefit from testing (58%); and providing an in-person consultation with a negative result (57%).
Sixty-one percent of respondents indicated that a formal signed consent should be obtained before a patient was tested, 19% did not think a formal signed consent was necessary and 20% indicated they were uncertain whether one was necessary.
Candidates for genetic testing
Respondents were provided with five different scenarios of patients with different clinical and family histories. They were asked to indicate how likely they would be to offer genetic testing in each scenario on a scale of 1 to 6, with 1 indicating they would definitely not offer testing and 6 indicating they would definitely offer testing. Table 3 summarizes these results. In general, respondents were more likely to offer testing to women whose age at diagnosis or family history was suggestive of hereditary breast cancer. Most respondents (81%) were unlikely to offer genetic testing to a woman based solely on her level of anxiety.
When asked directly whether or not BRCA testing should be available to minor children, 51% indicated it should not, 11% indicated it should be made available, and 38% indicated they were uncertain. When asked whether or not BRCA testing should be available for prenatal diagnosis, 60% indicated that it should not be available, 4% thought it should be available and 36% indicated they were uncertain.
Education in genetics
Respondents were asked to rate their expertise in cancer genetics as compared to others in their medical specialty. Seventy-six percent indicated they were more knowledgeable. Those who were more knowledgeable were also more likely to indicate that they have the necessary services and staff to offer genetic testing in their practice (P ϭ 0.03).
When asked whether they are interested in continuing professional education in cancer genetics, 87% of respondents indicated they are interested in continuing education. Knowledge in cancer genetics and interest in continuing education were strongly correlated (P ϭ 0.001).
Contact with genetic counselors
Respondents were asked whether they had contact with a genetic counselor regarding issues of cancer predisposition testing, and only 41 (30%) replied "yes." Reasons for interaction included making a referral or discussing specific patients (16 respondents), asking general information or advice (7 respondents), meeting through professional events (8 respondents), developing local cancer genetics programs (3 respondents), and knowing the genetic counselor personally (1 respondent). The remaining 8 oncologists did not indicate their reason for having contact with a genetic counselor.
However, when asked whether they would like their patients who are considering genetic testing to consult with a genetic counselor, 76% replied "yes," 4% replied "no," and 19% were uncertain. The most common reasons oncologists wanted their patients to see a genetic counselor were that they lacked time or expertise, felt a genetic counselor should explain the implications/uncertainties of testing, or because patients would receive up-to-date technical genetics information. The most common reasons oncologists did not want their patients to see genetic counselors or were uncertain were they felt counseling was not necessary in all cases, they felt pretest information should come from a physician, or they were unsure about using genetic testing at all. 
DISCUSSION
Survey respondents generally showed caution in their use of genetic testing. Oncologists rated all the pre-and post-test content items as very to extremely important. On average, respondents indicated that almost an hour should be provided for pretest counseling. Few were likely to offer genetic testing to a woman based solely on her level of anxiety. Most oncologists wanted their patients considering testing to consult with a genetic counselor and the majority acknowledged that they do not have the necessary services and staff in their practice to offer genetic testing. Only a minority of oncologists have actually offered testing to their patients.
Only a minority of oncologists reported that they either have the necessary services and staff to offer testing or that they have made referrals to other medical specialties. Oncologists may have a significant need for education and referral information, particularly since most of our respondents have discussed testing with patients. Indeed, almost all of our respondents indicated that they are interested in receiving continuing education in cancer genetics.
Most of the pretest counseling information topics which were found to be extremely important by our respondents were also found to be very important in the ASCO position statement on genetic testing, 6 the ACMG guidelines, 15 as well as a survey of physicians 14 and genetic counselors. 19 Such items included the risk of cancer associated with a positive or negative test, the possibility of psychological sequelae, and the potential for insurance discrimination. Collectively, these data suggest oncologists, geneticists, other physicians, and genetic counselors have similar ideas regarding the importance of various components of a detailed discussion with patients prior to genetic testing. 20 -23 However, our survey identified one difference: while 28% of our respondents felt explaining genetics concepts such as genes, mutations, and inheritance patterns was extremely important, a survey of genetic counselors found that 97% always or often discussed inheritance patterns of cancer. 19 The reasons for this difference are not clear from this survey. However, possibilities for this difference include time limitations, educational differences, or oncologists may not consider a patient's detailed understanding of genetics concepts to be essential for informed decision-making.
Some responses indicate differences between the practice of oncologists and genetic counselors. While almost all respondents felt that providing genetic test results in-person was extremely important, fewer felt that providing negative results in person was extremely important. Yet genetic counselors typically provide all cancer genetic test results in person. 8 In our survey, only half of oncologists felt that a signed consent form should be required for genetic testing, whereas genetic counselors routinely obtain informed consent before ordering genetic tests on blood samples obtained from their patients. 8 Since there is very little physical risk associated with BRCA testing and a formal written consent is rarely obtained before blood draws, oncologists may be less likely to feel that obtaining informed consent is important for such testing.
Potential response biases must be considered. Although a 51% response rate compares favorably with that of other physician surveys, it is possible that those who responded to the survey were more knowledgeable about genetic testing and may had more interest in genetics. Indeed, the majority of respondents reported that they were more knowledgeable in cancer genetics than others in their specialty. In addition, since the survey cover letter was signed by three genetic counselors, those who returned the survey may be more supportive of genetic counseling. Even though all oncologists in our region were surveyed, it would be interesting to obtain a larger sample of oncologists, which may be possible in another geographical region.
Oncologists in our survey clearly support the use of pretest genetic counseling services. Most respondents indicated they would like their patients who are considering testing to consult with a genetic counselor. Yet fewer than one-third of respondents have made contact with a genetic counselor about cancer genetic testing. Our findings indicate that there is a strong need for increased collaboration between the two disciplines, which may enhance the care provided to cancer patients and their at-risk family members. The National Society for Genetic Counselors (http://www.nsgc.org) has recognized this need and has prepared a list of cancer genetic counselors that accept referrals. In addition, other groups maintain such lists, including the National Cancer Institute (http://cancernet.nci.nih.gov/ genesrch.shtml), GeneTests (http://www.genetests.org), and the Pacific Northwest Regional Genetics Group (http://mchneighborhood.ichp.edu/pacnorgg/index.html). Representatives from NSGC have displayed booths at previous ASCO meetings to enhance awareness of genetic counseling services.
This study and others suggest that collaboration would be welcomed by most in each profession and by patients considering genetic testing. 14, 24 In order to facilitate collaboration and referral, perhaps a stronger effort among genetics professionals toward providing oncologists with information regarding their role in the familial cancer risk setting would be useful. For those oncologists who are unsure about the utility of genetic testing in any setting, it may be helpful to clarify the role of the genetics professionals in cancer risk assessment, during which time the risks, benefits, limitations of genetic testing will be discussed. Continued efforts by professional societies including ASCO, ACMG and NSGC to educate their membership are clearly necessary to further such collaborative opportunities.
